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nmii, <f> = 0° £gift&mW&Z>frt>. & / it = 2 . OOOt^iS 

= 6 3. 1 n miZ$ifotZ> 0 / % £ 03 J:^ 2. 335, 3. 

3 8 1 LTm? <b*l£#\ ±iz5^[WI^(CMS'J{C A n • d(Z)^<&£ 

*felrf"3"5fc, 0/rc = 2. 3 3 5tftot. An-d = 8 8 7. 7 nmt'*5fc 

[0 0 8 8] 

Ei6{c^-ri:e)fc, 4 = 45. o° (DtznmMyt&m i out = o 

hLTii, 434. 8 nmi: 5 4 8. 8 nm©2o^|#^tlfe„ 5 4 8. 8 nm 
iC^jS-tS/S/TcligElC^^oTV^a*;, 2. OOOtifeS. 4 3 4. 8 nm 
IC^lS-tS j8 /tt B0 3 £ <fc!>*A n • d tf)^'f£}&f^ £ 2. 5 0 0 £*££ 0 
j3/tc = 2. 5 0 OC^f^An • dii9 1 9. 0nm£&& 0 
[0 0 8 9] 

0 7fC^J:e>lC, 4 = 67. 5° 0) £ ft I out = 0 

tLXlt. 4 13. 5nm£548. 8 n m £ 7 0 8 . 4 n mCO 3 o £> H fc 
. Z.(D£^<D 13 / % (Dm%> ±&£I^IC, -etl-^tl, 2. 6 4 8, 2. 0 0 0 
, 1. 7 1 1 ^fe>n5. rtl?)^i^T?©A n • d 9 4 6. 0 n m, 8 1 
8. lnm, 7 5 9. 6 nm£&£ tJ 
[0 0 9 0] 

08tC4 = 9O. 0° \Z&VZ>&M%<D7.'<>7 h Jl*7jk-?W. itltt, Hi 4 
^1"4 = 0. 0° £|^£fcoT^5o g[3lCfcV*T, 4© 

9 0° MMX-mi&(Dmtfm£mML tte-DTi^Z Z.£lZj:Z>lij(DXfoZ> a 
[0 0 9 1 ] 

[0 0 9 2] 
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(nm) 

&/n 

A n • d ( n m) 

4 13. 5 

2. 6 4 8 

9 4 6. 0 

4 3 4. 8 

2 . 5 0 0 

9 19. 5 

4 6 3. 1 

2 . 3 3 5 

8 8 7. 7 

5 4 8. 8 

2. 0 0 0 

8 18. 1 

7 0 8. 4 

1 . 7 11 

7 5 9. 6 


[0 0 9 3 ] 

m 1 iZm-*ffi.&X £An • a H(Dm&%:-7U v N L tz. £EI 9 IZB~?. ZL<D 

An-d=- 2. 8 4 9 X 1 0 _6 X 1 3 + 6. 7 2 5 X 1 0 " 3 X 2. 2 - 5 . 426 
Xl + 2. 241X10 " 3 

[0 0 9 4] 

&Mt&<W&1&V\Z* 5 8 9 nmCfeWS A n#0. 1 3 5 £ tlT V^ £ $^1, 
£ffl^T^£(7)T:\ 1 = 5 8 9 n m£i:gB3 flcBgUtlCfSA-TS fc, A n • d (i 7 
9 6. 3nm^j;S 0 -fe;b^r y "7 d = 7 9 6 . 3 /0. 135 = 5. 9 0 n m 

[0 0 9 5] 

^22. 5° M&£ LT$J5££?T&o£#\ ISPBS: <fc U 
»< LT^-ti-ftiira^Srff^ik.li, An • d ©jKS^tfc^K^t «k »; JffS^ < 

[0 0 9 6] 

M3^9 &A%tyt8 tmcuytmzmw lxm^x < $>m&izftyt^4 izaz&m 
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[0 0 9 7] 
[0 0 9 8] 

A&yt8 t&Myts t<D&?nmit. fount. *mMv>BM<D£?\z5° t. 

[0 0 9 9] 

o ii^® (C H ft £ |g W 5 - i: J: o T m ffc'ft Z m -T £ j5 tt« T* & & . 
[0100] 

M*MS 1 5#8fcEft<&jK#«T*;fc*U*. Aft£f2. 5° , ffiff#2. 5° £: 
I<7) J: e> KMSiMK l 5fC#iT£IE&tJtf)&eT-Mttft(^ffi£?T&?ri: 

##F£LV>„ Itf)*©^, I H H aI&MtSMS^l/co s 2. 5° =1. 0 

«im± pga & s -e * s 0 

[0101] 

#3li6<Z>J£ffi<Z)J:e>lCJE5MK 1 5#^tt<Z)&tt«T-££i§'^Cte, & 
y&0)j*#J: »J =b?R^ir;n 0 1 <Z)±#JS*£ 1 2 *®T*IE£lt£;ft5JE£##£Klft 

fc&& 0 f©fci!)is$ft5^^? n;kz>7£$k#*#<#mx<5 0 fit, mttft 
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(C J: o T ffigfc $ tl fe&ttft lift ffi S Z. £ X £ S . 
[0102] 

[0103] 

-y-3 ^m^tmcnmz.i,x^±izmmL. amusd^ 2 itft$&±\zmm 

[0104] 
[0 10 5] 

l^u MftttJSKj&S£*ifcv^3fcss&M^s<z>^&*w*, ma-Mums^ 3 

^JlgtC LTff «fcv>„ 
[0106] 
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#2000—39054 5 

fonimv&z, * = o° , 4>' =6 0° vnt-x^v h)izm 1 o iz 

[0107] 

jL\*. *=45° , <p' =45° T^cX^ 1 IZB-T. 4>, <P ' M 

*U;C|i^fc«¥#r#-e£.S. Sill?:, Ht* = 45. 0° (DM6 tltm-tZ 

m 6 ©fii/Mi^ia i i -eteffi**Eicgg!&fo^-t^5:i t^^s. 
mt, mmtmztefcMm i o o nistci±, eh ucisstis 

i o 0%{cii^^^vN o -mi, mmRM^mm^mizyt^± 

( C g V \ T V n & o £ A It W U yt 2 I C «fc £ l» IR □ * <Z) # & i z <fc s „ 
[0108] 

^ tangos,, -ecoi:e)jc-rti«, wfemcowsmitzmzzttf 

[0109] 

£> + 4 5° T*&5<Z>T*, Z^tlZfxM^KDmtilZ&T \Z#)Z> *5§f9?lc8o < H 
JgC&J&flgtf)^*,. {gft^rfWT&T* * = 4> ' =4 5. 0° CDnmtf&ftt. LTifi 
HM0D^^3 (C£^T[2I 1 1 fC^Lfc^ (7) = ioT, EH 1 
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[0 110] 
An-d = A Q - (m o 2 -0 2 /7r 2 ) 1/2 
An-d = X Q - ( (m 0 - 1 /2) 2 -0 2 / /tt 2 ) 1/2 

A n : mmmm (An = #^£JB#r^ n e ~ iESJBUt ^ n Q ) 
m 0 : #cSS[ 

e : ?Ri&Jg0>y>f * h£r 

Tf&5. 01 1^?>, S^SIl 4 3 4. 8 nm, 5 4 8. 8 nm£V*e>f|# 
f§£>*U Hl/hi&^l±4 00. 5 n m, 479. lnm, 662. 5 n m £ Vn ? -fit 
jWe>tl5. ifl^&^i^y^iS&JB^T, m Q ^ 1 ~ 5 A n • d £ff 
LfrU m 0 =ltlt m o 2 -0 2 /7c 2 J3J;t>* (m 0 - 1 /2) 2 -© 2 / 
* #££fc5fe&^am , r*&.6„ ioT, m 0 # 2 ~ 5 T*0> A n • d £ff Its 

[0111] 

[^2] 


WlCmt^An • d (nm) 


m„ 

1-4 3 4. 8nm 

1^5 4 8. 8nm 

2 

6 4 8. 2 

8 18. 1 

3 

116 8. 5 

1 4 7 4. 9 

4 

16 3 9. 7 

2 0 6 9. 7 

5 

2 0 9 5. 3 

2 6 4 4. 6 


[0 112] 
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1 lZ.Mfci~& A n • d (nm) 


m 0 

1 = 400. 5 n m 

X = 4 7 9. 1 n m 

1 = 662. 5 n m 

2 

2 7 5. 2 

3 2 9. 2 

4 5 5. 3 

3 

8 4 7. 0 

10 13. 2 

14 0 1. 0 

4 

1 2 9 6. 1 

1 5 5 0. 4 

2 14 3. 9 

5 

17 2 1. 3 

2 0 5 9. 1 

2 8 4 7. 4 


[0113] 

Z-Z.V&Wl-&lzttl&ir2>m Q *:&lto& a iiSM A n - d it. M 
?£:B^T-*£<&£iES#lfr£f#-3C7)T;\ S^tf* £ < * S if £\ An - dti/h 
2<fc&. <fcoT, An - d / X it. MStf^WSif/J^ < &£<7)T:\ m Q &^ 
M^fll^/J^ &£ 0 ioT, niQfflffitt, li 4 3 4 . 8 nm(Z) 

^5 4 8. 8 n mi; >J*£<, l^tcH/hiS^T li, m^^MO 
0. 5nm, 4 7 9. 1 n m. 6 6 2. 5 n m(DM £ & Z> a Z.tl ^(Df^Uit. 88 
mtf&^&Wfrib^^ft^tMlzrkmmQlt 1 -fo/h$ <4ot^<„ fit' 

, mj&jkaa n • a t.<bfflm muz-m-f^oiztez, 

[01 14] 
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[0 115] 

^4 CO&M(Omcr>m 0 = 2 , 3, 4, 5 (i, LTSSa = 4 0 0. on 
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mtC£tt Sm^i^^lt^CT^oT, ^4 IC£ I^T H EffT'^iHlUC 1 of 
tlS^i: tCm 0 li 1 o-fo/h$ < 
[0 116] 

4 0 0. 5 n mT*0>m o #2<Z)^-£fc«l:tf 3 0>^l±, Si&SWT'jg^fctetf 
fc^©T', 4 0 0. 5 nm-efflm 0 ^4©^fc=kt>'5(Df-&(D, rSS^An- 

d i: a>mi&£ia i 2 ic^-t,, mvmi 2$nz&* ^mmiz^^^mxm^. 

m 0 = 4 <Z)££(C 5 4 8. 8 n m 1? £ t) Z> <D ft X\ — flglCliiK^ < 

5 8 9 nml:'©An • d (il^tttf tlf ^ 7 0 1. 8 
nm, 1 4 4 4. 9 n m t. £ *l> 5 8 9 nmtC^^TA n = 0. 135£lV\ 
9iffl^t?:^AlT, -fe;i/^r-V -y^d = 5. 20/jm. 10. 7 0^^:4'], 

*mmfrt>m*>tif~ 5. 9 0 /im^e>ffi^ti*£<f *i£>fiih&o£„ 

[0 117] 

Millie iot, MfJM<3Mi2;wc£tt£-fer;b^ 

[0118] 
[01 19] 
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[0120] 
(«M) 

^lti B H B irM 0 1C, ^5 8 9 nmt(Z)IM¥An^0. 1 5 0« 
^SAt, « B e B fl l^MUtt0$:I^Mi:lfc o 4> = 4 5 . 0° i: IT 
, 0/2ffl^f,)tUMLt. ^ti^Mt^tf)*^? Wb&ia l 3 {c^i- 

o 013^f>, KiftM^O 399. 4nm£ 4 6 5. 3nm 

[0121] 
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[0122] 

n miCfe^T A n = 0. 1 5 0 (7)?^ £ £J ^ T ^ -5 * <h , 5 8 9 n mid 33 

•2>^SM£*lS An • dli9 0 0 /ira-efe^= Lfejd^T, ^5(7)typeI~I 
110^-etypeII ^fitSST'feSt^S. typellffliS 
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IMffi^-^-©MSAn • d = A + B/ A 2 S:/J!^T5j<#)£^ GMRA 
, Bti, A= 7 2 9. 0, B=5. 4 16X1 0 7 h?i6 D Z O L X% £ ftfcffi 
K^C1 = 5 8 9 nm5:^Atl»t, A n • d = 8 8 5 . lnmii&.g),, ZICO-T 
-fe;i/3r-V >y 7°d = 8 8 5 . 1 n m/ 0 . 15 0 = 5. 9 0 # m#:fc#> £ 

[0123] 

*mm<DMi&izis\ t \xi^ **m%-z>&mi$-k<* Myt^^m&Lt=.^^xm 
i£xg&<Dx. mfa(7>mni~3\zi:t/<x. ffim&mfeii&£.Lx%m'\itfM^ 

[0124] 

#Hjfe0>7£J&-eii, tf>=4 5° XWfe*ft&^t=.f)\ 4 5° icRg*>?\ 

VXftf&Lf=.®= 2 4 0° ©«Sffi^(Z))R|*«-e^Lfe?S^-fe;i/lC, MS 5 8 9 
n mX(Dmm%rmA n#0. 1 1 0©Ia H B&SALT, MJg L *j © £ 

^Jgit^^&v^ fc£;tw:, 01 6 ic^f ^ = 67. 5° CD£oiz&Mft i & 
[0125] 

fcfc, ±&<&^Jg<Z)JgJ&l;:33V^tt©= 2 4 0° £DSTNS«tJl/tI^ 
X\Z&<. 0=9 0° gt)^c7)TN (Twisted Nematic : (in^V^- >y ^7 ) Mtf) 
[0126] 
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#3 it, ffilt htz.yb*:frft-1rZ>Z.h\Z& y&»<Z)i&gT?<Z)A n • d£ftHU ^ 
COlp^^rStC A n ft]$cfciX' & £> l&MX CD A n • d &ifi{£(j£a*£#«>T, ^<Z)ffifr 

*5iS^0An • df ^lltl^fcWWd:^. L^U JUMlCli, A 
[0127] 

[0128] 

-?3 femes -£5 ft*) U ic^Hiz;!/ 1 0 1 S:itt^f-^ 7 &?fc||iz;i/ 1 0 1 
lcSit:ja:ia*itltS:tt , >C!>i: L-rtHjfE^itTt; «fcv^ 0 Jftfeft3St£ffl^5;fr&5 

, *<Dft£mizm&x*g&&. W7£&mt*$£&<7>&mxmm-t2>jj&}iit'<x 

#Kiftlc lifers*)* z £ tefcv^ 

[0129] 
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f 2 fctf-LTiSHS l l fcAtf-TS, Bi$tfiL l 5 T?jK#3*iTf«?KIIS l l £ 
[0130] 

EI 2 (C^i-J: e>lC AUMfilft^iM 2 3 £ ±m£fitWMfaJ3\% 2 5 £l<Z)& 
-f £fS£ <*> £ U mt^Mft^iM 2 4 £_h{MM@Br&J#[6J 2 5h(D^t^ 

[0131] 

4> = <P' . 2bZ>^\t<P = <P ' ±9 0° tf)BHi, mM(D&m 1 ©M/g^MHtf)^ 

t* & 0£ l m yt mmw&ft * mm t* £ s „ 

[0132] 

lit. AWWf 2tffilf«<B^3^|T = ) T\ ^>f^h# 
0^2 4 0° "C&5fc£lCg:*:&jg#^£>*i5 ^An • d / X tCDtBMZmi 
7tC^f 0 AMI)t^2 tffilflll)t? 3#ifi£ (</> = *' ±9 0° ) 

T\ ^MXh^G#2 4 0° T&5££lCg/h&£#l#£*l5 * £ An • d/A 
£:<Z>ffiBBt;® 1 7 (C^-T £ 3 &C&£ 0 ^^TMiA^* An • d/U3*1? 

(C*fj£f£An • d(Z)@9^*^?>4x, Z.(D£ZA n teg6fcn?2& -fe^^r* *y 

[0133] 

fcHXl*. mmftBM 1 Tffl^fe?fifiiz;i/^^Hr; <> SS5 8 9 nmt'fl)An 
#0. 1 3 5t'S>5lH H a^SALt7^Xh^e= 2 4 0° 0>?fcSiZ 

LTSfi)t £: Alt ^i@lfi|WI± £ tC^o tz. $. £ AltWffifft^- 2 (7)^ 

iM2 3 i:_hMS>R{i@Hf^^r&12 5 £(D&-?ftm<t> £gEffc£i2:fc# £ 5 8 9 n m 

omntfim&mcr) <t> iztt-tzmtzmfe-tz tm 1 sic^-r j^tc&u. SA3£ 

= 8 3. 5° g[ 1 7frbftm4> = 8 3. 5° X'ffift 
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A n • d/Xlt 1 . 3 5 ft J: U« 2. 5 2"e*5Ii:^^ 
5„ A = 5 8 9 nraTfeSOtAn • dli 1 . 35X589 = 795. 2 n mfr 
2. 5 2 X 5 8 9 = 1 4 8 4 n m £ & £ „ Z\ tl £ CO ? $ tl S -fe Jl *c 

V y 7<DUfrio%%.Tmt>frlZ^&'C&$><DT\ A n • d 0)U£ Lttt7 9 5 . 
2 nm^ffitt> 135^^d = 795. 2/0. 135 = 

5. 8 9 n m<Z)ffiA^e>tlSa 
[0134] 

[0135] 

±ZS.^lzW.ic-t2> «fc e>{cSHgLfeii^ooMi: IT, ^5£tf>^f®4 TrEJ l 5 

0. 1 1 0 (DW.m^MAVT=.V ^ X h^©= 2 4 0°, *^--tf-!fe£&6 ^ mCO^c 

n-tz;wc AMi)t?2 tmmmm^3 fce^icaesL refers awl, 

2C0Myfcllfl^S2 3 £ A&ft ZMnm^aigilimfa 2 5 i;<Z) &2E-ffc3 
5 8 9 n m<Z))fc0)tfeffi3&g0> * lC*f 1" -5 ^ft £$J/£^ S £. M 1 9 

a 

[0 13 6] 

r^T*, fi/J>3&g##£*lSftaFli 6 9 . 4° 12117*^0 = 69. 

4° T-^M£^ff : £$§Mt-£ A n • d / X \t 1 . 10 £ <fc 0 2. 33##£ 
»J, ^tl^fj A n • d \t 1 . 10X589 = 647. 9 nm*>2. 3 3 X 5 8 9 
= 1 3 7 2 n m^J5„ r (7) "5 t> li9J <i ^£T' & -5 ^ ^ 5 8 9 n mT? 
<Z)An-d& 647. 9 n m & ' j , gfcftloD An = 0. 1 1 O^iUtJl^ 
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■Vyydli6 4 7. 9/0. 110 = 5. 8 9 n £ *l£ „ 

[0 13 7] 

An • d ZmfcX£Z>^£lZ.J: ififel^lC^S * t & < iz;b3f^ <y 
[0138] 

M A n #J£H 3 *l T ^ S tftS T? & *l « # (C mM fcfc & V \ „ 7*; ^M#f W & JS 
[0139] 

^1#<=>*1&< ^>f;*h£r0=24O o <8®-£, An-d/2 

= 1. 4 9 0 7 ifeli2. 6 8 7 4<Z>££#^U £ tUi 0 / jc # Ac * 7c * & 

©JM&ft&fg^s <fc e> tc-rti^j:^. 

[0140] 

& & > 4- tm us ^ u ± le ^ sfe 60 m m $ -r ^ x <d & -e m m x & o t m an & <d 
s. 

[0141] 
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mfc-t 

[0 3] mstyt&mtf o izft&m&<n <t> ic^t-rs e/^®i^t^77 

[04] #|8raicg^<^;fi60>7£fl|l * = 0. 0° fE^&tf) £ 

[0 5] *5S^lCSr5<HJg(3D^]!l 1 (CfctfS <t> = 2 2. 5° T'ttxfeCD 
[0 6] #&fp! tCg^5 <|&66©7£)K 1 iCfctfS * = 4 5. 0° Tffixfetf) 

[0 7] *mmi^&'3<mm(Di&Mi iz&tfz> $ = 6 1 . 5° t-axfi© 

[0 8] #|8^1CS^<^J60>7£J&1 ICfcttS * = 9 0. 0° T'fi^fetf) 

[09] #5TOc«-5<^tf)^ffi ncfi^-s^i: a n • atcDmmtt 

[010] $L$&mizm'5<mM<n]&te2 cfiito * = o° , =6 0° 
[011] *ftmizmr5<mte<z>mm3 iz&vz * = 4 5. o° t*w& 
[012] i £*ftmizm^<jjmi:<Di£ifcZm-*y : 77v&2> 

[0 13] *^B^iCSo < Hifec7)^^4 ICfctfS 4> =4 5. 0° T*fi:£& 
CO £ £ CO 7, ^ 9 h.)l&&i-t!f : 7 7V$>& B 
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mi 4] *mBizm'3<mM(n&n4iz&tfz,mn£kn- dt.<Dm& 

[Efi5] Xftmizm-l <^M(D&M4 <t> = 4 5. 0' t-Sjcfi 

<Z> £ £ <Z) ^ # N^$:^ty77 , rS5. 

[HI 6] #389!tCgt5<||i60>7£J!&4 tCfctt-S 0 = 6 7. 5° -ettsSfe 
<Z) £ £ 0) ^ * 

[Ell 7] *58^lcat5<mg©^J!85lcfcl-f5ig)fcM«Hf^S:S8JBi-t 

mi 8] *5§^^cs^<n^6«)^flg5^cfcv^Tl^iw^cM^fcmfi©^lS 

[019] *5S^{cS^5<Hi6«)^JS5tcfev^TmWtcMv^m6<©^J!l 

[020] &&<DmmmwLMt7 : 4 x-7\sj<Dmmm-e&&o 

[02 2] iRJ^Kfe-fe ic BBS L fcjRIif S!* ^ -^S-t 5 ^ ^^U>f©Wi 
[f^^M] 

i 2 amm^, 3 mt^Mi^^ 4 t>^#§> 5 m^-im 

a> 6 UyX, 1 7.7— V. 8 KM%. 9 ffittft, 1 1 ftdlJg, 1 2 
1 4 1 5 2 3 AMMfft^gigiKl, 2 4 ffi#* 

mmyt^-mmm. 25 ±MSMjffiisj^^ 2 6£*fM<j@Efa#r6k 100, 

1 0 1 ?S^-fe;i/, 1 1 1 SIS?t H B B fVxyu^, 1 1 2 ^MMI&fllrT-V 
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[M3] 


fctt&i&ifoiz & zm£<n $ eft* $ /?/ * (Dm 
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